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HUMAN CD26 AND METHODS FOR USE 
Background of the Invention 
The field of the '(invention is human T cell 
activation antigens. 

CD26 is a human T cell activation antigen 
originally identified by its reactivity with the 
5 monoclonal antibody Tal (Fox etal., J. Immunol. 

133:1250, 1984). CD26 has recently been shown to be 
identical to human dipeptidyl peptidase IV (EC 3.4.14.5) 
(Ulmer et al. , Scand. J. Immunol. 31:429, 1990; Barton et 
al., J. Leukocyte Biol. 48:291, 1990). Dipeptidyl 
10 peptidase IV (DPPIV) is a serine exopeptidase which is 
capable of cleaving x-proline or x-alanine (where x is 
any amino acid) from the amino terminus of certain 
peptides. 

CD26 is recognized by a second monoclonal 
15 antibody, anti-lF7 (Morimoto et al., J. Immunol. 

143:3430, 1989). Dang et al. (J. Immunol. 144:4092, 
1990) report that solid phase-immobilized anti-lF7 mAb is 
capable of inducing proliferation of human CD4 + T 
lymphocytes in conjunction with submitogenic doses of 
20 anti-CD3 or anti-CD2 antibodies. They suggest that the 
CD26 antigen is involved in CD3- and CD2-induced human 
CD4 + T cell activation. 

Summary of the Invention 
In one aspect, the invention features a 
25 polypeptide fragment of CD26 having an amino acid 
sequence substantially identical to the amino acid 
sequence of CD26, except that amino acid residues 3-9 of 
the latter sequence have been deleted (a3-9, SEQ ID NO: 
2). In preferred embodiments, the polypeptide has !an 
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amino acid sequence identical to the amino acid sequence 
of SEQ ID NO: 2; the polypeptide is soluble under 
physiological conditions; and the polypeptide is 
substantially pure. Also within the invention is the 
5 product of signal peptidase proteolytic cleavage of this 
polypeptide, which would '^e a form of CD2 6 lacking 
residues 1-34, 1-35, 1-36, or 1-37. 

In a related aspect, the invention features a 
nucleic acid encoding a polypeptide fragment of CD26 
10 having an amino acid sequence 'substantially identical to 
the amino acid sequence of a3-9 (SEQ ID NO: 2) . In 
another related aspect, the invention features a plasmid 
which includes this nucleic acid, and preferably also an 
expression control sequence, 
15 In another aspect, the invention features a 

polypeptide fragment of CD26 having an amino acid 
. sequence substantially identical to the amino acid 
sequence of CD26 except that residues 24-34 of the latter 
sequence are deleted (a24-34, SEQ ID NO: 3), In 
2 0 preferred embodiments, the polypeptide has an amino acid 
Osequence identical to the amino acid sequence of SEQ ID 
NO: 3; the polypeptide is soluble under physiological 
conditions; and the polypeptide is substantially pure. 
Also within the invention is the product of signal 
25 peptidase proteolytic cleavage of this polypeptide, which 
would be a form of CD26 lacking residues 1-34, 1-35, l- 
36, or 1-37. 

In a related aspect, the invention features a 
nucleic acid encoding a polypeptide fragment of CD26 
30 having an amino acid sequence substantially identical to 
the amino, acid sequence of SEQ ID NO: 3 (a24-34) . In 
another related aspect, the invention features a plasmid 
which includes the nucleic acid, and preferably also an 
expression control sequence. 
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are identical to the corresponding ones in CD26. It is 
important that the substitutions do not eliminate the 
ability of the polypeptide fragment to interfere with the 
naturally occurring association between CD26 and CD45. 
5 In some instances, the rjemoval of peptide bonds from a 
polypeptide compound is a desirable goal because the 
presence of such bonds may leave the compound susceptible 
to attack by proteolytic enzymes. Additionally, such 
peptide bonds may affect the -biological availability of 

10 the resulting therapeutic molecules. The removal of 
peptide bonds is part of a process referred to as 
"depeptidization". Depeptidization entails such 
modifications as replacement of the peptide bond (-C0NH-) 
between two given amino acids with a spatially similar 

15 group such as -CH 2 CH 2 -, -CH 2 -0-, -CH=CH-or -CH 2 S-, 

generally by incorporating a non-peptide mimetic of the 
dipeptide into the chemically synthesized analog of the 
invention. 

Polypeptides and analogs which disrupt the 
20 interaction between CD26 and CD45 can be identified using 
the immunoprecipitation assay described herein below. 

In another aspect, the invention features a method 
for screening candidate compounds to identify compounds 
capable of inhibiting the binding of CD2 6 to CD45, which 
25 method includes the steps of: 

(a) providing a first and a second sample of cells 
expressing both CD26 and CD45; 

(b) incubating the first sample in the presence of 
a candidate compound ; 

30 (c) incubating the second sample in the absence of 

the candidate compound; 

(d) generating a first immunoprecipitate by adding 
to the first sample a first aliquot of an anti-CD26 
antibody; 
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(e) generating a second immunoprecipitate by 
adding to the second sample a second aliguot Qf 
antibody; and 

(f) determining whether the amount of CD45 present 
5 in the first immunoprecipitate is l ess than the amount Qf 

CD45 present in the secon'd immunoprecipitate, the 
presence of a lesser amount of CD45 in the first 
xmmunoprecipitate than in the second immunoprecipitate 
indicating that the candidate compound inhibits the 
10 binding. . • 

As used herein, an anti-CD26 antibody is one 
- capable of forming a specific immune ■ complex with CD26 
i.e., the antibody binds directly to CD26 but does not' 
substantially bind directly to other molecules in the 
15 assay of the invention. 

In another aspect, the invention features a method 
for screening candidate compounds to identify compounds 
capable of inhibiting the binding of CD2 6 to CD4 5, which 
method includes the steps of: 

20 (a) providing a fi rst and a second sample of cells 

expressing both CD26 and CD45; 

(b) incubating the first sample in the presence of 
a candidate compound; 

(c) incubating the second sample in the absence of 
25 the candidate compound; 

(d) generating a first immunoprecipitate by adding 
- to the first sample a fi rst aliquot of an anti-CD45 

antibody; 

(e) generating a second immunoprecipitate by 
30 adding to the second sample a second aliquot of the 

antibody; and 

(f) determining whether the amount of CD26 present 
xiV the first immunoprecipitate is less than the amount of 
CD26 present in the second immunoprecipitate, the 

35 presence of a lesser amount of CD26 in the first . 
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(b) transfecting the cell with a nucleic acid 
encoding CD26 and a nucleic acid encoding CD45. 

In yet another aspect, the invention includes a 
method of generating a hybridoma cell, which method 
5 includes: 

(a) providing a c^ll transfected with nucleic acid 
encoding CD26, such that the cell expresses CD26 on its 
surface; 

(b) using the cell as an. antigen to induce an 
10 immune response in a subject animal; and 

. (c) fusing a B lymphocyte from the subject animal 
with a cell from an immortal cell line (i.e., a line of 
cells which can be maintained indefinitely in culture) to 
produce a hybridoma cell. 
15 In a related aspect, the invention features a 

hybridoma cell generated by: 

(a) providing a cell transfected with nucleic acid 
encoding CD26, such that the cell expresses CD26 on its 
surface; 

20 (b) using the cell as an antigen to induce an 

immune response in a subject animal; and 

(c) fusing a B lymphocyte from the subject animal 
with a cell from an immortal cell line to produce a 
hybridoma cell, wherein the hybridoma cell produces a 

25 monoclonal antibody specific for CD26, Applicable 

methods of inducing an immune response in an animal by 
using cells as the antigen, and fusing B lymphocytes with 
immortal cells to produce hybridoma cells," are well known 
to those of ordinary skill in the art of making 

30 hybridomas. The resulting hybridomas are then cloned and 
screened for production of monoclonal antibodies which 
bind to cells expressing the CD26 antigen, but not to 
identical cells which do not express the CD26 antigen. 
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Also within the invention are cell-free 
preparations of CD26, or a fragment thereof, complexed 
with C045, or a fragroent thereof> 

5 of t7 len " y PrePared ^ expression of eLh 

of the relevant polypeptides in a manner that prevents 

their being anchored to the cellular membrane (e.g., by 
use of soluble fragment of each) , or by isolation of 
the full-length proteins from a cell membrane 

10 ZTT'T'™* ^ C ™ hini ^* t-o Polypeptides to 
10 form the desired complex either before or after removal 

l u rr inating CSllUlar COnstitue "ts. such complexes 
would be useful, e.g., f or generating monoclonal 
antibodies specific for the complex, and for screening 

15 7 1™* 0 ™* 5 CaPable ° f interf -ing with the association 
15 of CD26 and CD45. 

Also within the invention are purified 
preparations of p 43 , a 43 kDa molecule which, like CD45 
associates with CD2 6 in cells and therefore is thought 'to 
Play a role in T cell activation, and cell-free 
20 preparations of CD26 (or a fragment thereof) complexed 
with P 43 (or a fragment thereof, . The screening assay 
described above for compounds capable of inhibiting the 
interaction of CD26 and CD45 can be readily adapted to 
detect compounds (including fragments of CD26 or P 43) 
25 capable of inhibiting the interaction of CD26 and P 43. 

CD26 is known to play a role in T cell activation. 
By interfering with the normal functioning of CD26, one 
can control the process of t cell activation, and thus 
prevent such unwanted immune responses as transplant 
30 rejection and certain autoimmune diseases. The 

xnformation disclosed herein concerning proteins with 
which CD26 associates on the T cell provides the means 
for designing and screening compounds that interfere with 
CD26 function in the cell. 
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Fig. 15. depicts the 
fragment l acJci „ g a porfclon ™ lno acid sequence of a CD26 
of CD26 (SEQ id NO: 11} . carboxy terminal region 

Sequencing and rt,*^ rf . 
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Predicted Rt-ruefaira rn^ 

The predicted CD26 polypeptide has a single 
stretch of hydrophobic amino acids in the N-terminal 
regxon between residues 7 and. 28 (Fig. 1# boxed) , which 
5 is sufficxently long and hydrophobic to span a lipid 
bxlayer (Davis et al., cLl 41:607, 1985) . The sequence 
is preceded by six N-terminal residues which contain 
polar and charged residues, and is followed by charged 
residues that would not alio*, cleavage by signal 
10 peptidase (von Heijne, Nucl. Acids Res . 14:4683/ 198 
Thxs sequence thus has the characteristics of a signal 
sequence of a type II membrane protein, which serves both 
to direct the translocation of the nascent protein across 
the membrane of the rough endoplasmic reticulum, and to 
15 anchor the mature protein in the membrane (Hong et al 
supra, 1990; Shipp et al., Proc. Natl. Ac ad . sci. USA " 
85:4819, 1988; Thomas et al., j. clin. Invest. 83:1299 
1989). Furthermore, the fact that potential N- 
glycosylation sites are located in the carboxy side of 
the hydrophobic core (Fig. i, short underlines) suggests 
that CD26 is a type II membrane protein. Therefore, the 
N-termmal 6 amino acid residues are predicted to be 
cytoplasmic, and the next 22 amino acids, which are 
primarily hydrophobic, are predicted to transverse the 
25 cytoplasmic membrane. The 738 C-terminal amino acids 
constitute the predicted extracellular domain of CD26. 

The predicted extracellular domain of CD2 6 may be 
conveniently divided into three regions: ah N-terminal " 
glycosylated region (residues 29 to 323), a relatively 
30 cysteine-rich middle section (residues 324 to 551), and a " 
C-terminal region (residues 552 to 766) (Fig. 1) . The N- 
terminal region contains 8 of the io potential attachment 
sites for N-linked glycans (Fig. i, short underlines) 
(Marshall, Ann. Rev. Biochem. 41:673, 1972), and one of 
35 the 12 cysteine residues (Fig. i, asterisks), m ' 



20 
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contrast, the subsequent cysteine-rich section contains 9 
cysteines but only one N-linked glycosylation site. The 
C-terminal region contains two cysteines, one N-linked 
glycosylation site and a potential catalytic site (Fig. 
5 1, double underline), the sequence G-W-s-Y-G at position 
627 to 631. This sequent fits the consensus G-X-S-X-G 
found in the active sites of serine proteases and 
esterases, although tryptophan and tyrosine flanking the 
catalytic serine are unusual residues at these positions 
10 (Brenner, Nature 334:528, 1988} . ' 
Homology with thg other Prnt-o-ino 

The predicted amino acid sequence of the human 
CD26 antigen (SEQ ID NO: i) is 85 % homologous to the 
deduced rat DPPIV enzyme sequence predicted from cDNAs 
15 isolated from rat liver and kidney libraries. 

Considering this high degree of homology and the fact 
that anti-Tal antibody reacts with human liver and kidney 
epithelium (Mobius et al., Exp. Immunol. 74:431, 1988), 
the DPPIV enzyme present in those tissues is probably the 
20 functional counterpart of the CD26 antigen. This high 
degree of homology also supports the prediction of the 
membrane topology of CD26, because rat DPPIV has been 
shown to be a type II membrane protein (Hong et al., 
supra 1990) . 

25 Aside from the signal sequence, the greatest 

. homology between rat (Ogata et al., supra) and human 
CD26/DPPIV proteins is in the C-terminal region, which 
includes the putative catalytic site, m fact, the 
sequences are identical from residues 624 to 724, and 94% 
30 homologous from residues 552 to 766. This C-terminal 
region is 46% homologous to a region of the predicted 
yeast aminopeptidase B (DPAPB) sequence (Roberts et al., 
J. cell. Biol. 108:1363, 1989) . Further, CD26 amino acid 
residues 107 to 233 are 36% homologous to DPAPB . The 
35 yeast DPAPB enzyme is also a type II membrane dipeptidyl 
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veal h ' ^ iS inV ° 1Ved in the -turation of the 

yeast pheromone alpha factor. The putative catalytic 
sequence G-W-S-Y-G is conser ved between human M \ 
CD26/DPPIV and yeast DPAPB. 
5 Recently the structures for CD10 and CD13 were 

deterged by cDNA cloning 1 (shipp a t al. f supra, Thomas 
et al., supra) . These antigens are ectoenzymes which 
have neutral endopeptidase rEC . 3.4.24.H] and 
aminopept idase N [EC. 3.4.11.2] activities, respectively. 
10. Although CD 10 and CD13 are also type 11 membrane 
proteins, there is no significant sequence homology 
between these enzymes and CD26. 

Although the CD26 antigen is known to be a 
functional collagen receptor (Dang et al., j, Exp , Med . 
15 172:649, 1990), a homology search did not find 

significant homology with any other known collagen- 
imding proteins such as fibronectin, CDllb and the 
integrins. 

Characterization of rn->6 _A_ntigen n - frrf| , 

20 Jurkat ppiie — 

To characterize the cDNA-encoded CD26 antigen, the 
human T cell leukemia line, Jurkat, was transfected with 
the expression plasmid p S R a2 6, in which the CD26 cDNA was 
Placed under the control of the SRa promoter. Briefly 
25 the CD26 cDNA insert was cloned into the P StI and EcoRl 
Sites of the plasmid pCDLSRc*296 (Takebe et al., Mol 
Cell. Biol. 8:466, 1988) by blunt-end ligation to create 
the CD26 expression plasmid, pSRa-26. pSRa-26, digested 
with Sail, and P SV2neo- SP (confers neomycin resistance to 
30 host cells; Streuli et al., EMBO J. 8:787, 1989), 
digested with Pvul, were used to co-transfect Jurkat 
cells according to streuli et al, ( supra ) . Transfectants 
were initially selected in RPMI1640 supplemented with 10% 
fetal calf serum, 4mM glutamine and l.o mg/ml Geneticin 
35 (Gibco/BRL, Bethesda, MD) . Subsequently, the 
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concentration of Geneticin was gradually decreased to 
0.25 mg/ml during the selection period. Geneticin- 
resistant clones were further screened for CD3 and CD26 
antigen expression by cell-surface staining as described 
5 below. Transfectants were maintained in the above medium 
containing 0,25 mg/ml Geil^ticin. 

Staining of cell surface antigens with monoclonal 
antibodies and flow cytometry analyses using an EPICS V 
cell sorter (Coulter) were performed as described by Dang 
10 et al. (J\ Immunol. 144:4092, 1990). 

Parental Jurkat cells do not express detectable 
amounts of the CD26 antigen as determined by cell surface 
staining (Fig. 2), or by a binding assay with 
radiolabeled Tal monoclonal antibody. Northern blotting 
15 analysis revealed that this cell line also does not 
-express CD26 mRNA even after phorbol 12-myristate 13- 
acetate (PMA) treatment, which is known to induce CD2 6 
expression (Dang et al., J. Immunol. 145:3963, 1990). 
Referring to Fig. 2, the Jurkat-CD26 transfectant 26.C2 8 
20 had high expression of the CD26 antigen. On the other 
hand, another Jurkat-CD2 6 clone, 2 6.24, expressed only 
moderate levels of the antigen. Both transfectants were 
reactive with three anti-CD26 monoclonal antibodies (Tal, 
1F7, and 5F8) which define three distinct CD26 antigen 
25 epitopes. 

To study whether the CD26 antigen expressed on 
Jurkat T cell lines had the same characteristics as that 
on peripheral blood lymphocytes, immunoprecipitation 
experiments were carried out. 

30 Briefly, cell surface proteins were labelled with 

lactoperoxidase-catalyzed iodination as described by 
Morimoto et al. , (J . Imunnol. 143:3430, 1989). 
Immunoprecipitations (employing an NP-40 lysis buffer) 
using 1F7 monoclonal antibody were performed as described 

35 by Morimoto et al. (supra, 1989). Immunoprecipitate.d 
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proteins were separated by 8% SDS-PAGE under reducing 
conditions . 

Referring to Fig. 3 (panel A) , 1F7 monoclonal 
antibody immunoprecipitated a 110 kDa protein from the 
5 CD26 transfected Jurkat cells (lanes 2 and 3) as well as 
from PHA blasts (lane 4). 1 There was no detectable 110 
kDa band in nontransfected (lane i) and vector-only '• 
transfected Jurkat cells, control anti-4B4 monoclonal • 
antibody immunoprecipitated a- comparable amount of 13 0 
10 kDa protein from each of the cell lines. Interestingly, 
1F7 immunoprecipitated an additional 43 kDa protein from 
both transfectants and PHA blasts. Similar results were 
observed using peripheral blood T cells. This 43 kDa 
protein may contribute to T cell activation through its 
15 association with CD26. 

DPP-IV enzymatic activity was measured using an 
Enzyme Overlay Membrane system (EOM, Enzyme System 
Products, Dublin, CA) . Briefly, lysates were incubated 
with SDS sample buffer for 1 hr at room temperature and 
20 separated by SDS-PAGE under non-reducing conditions. 
Following electrophoresis, the EOM moistened with 0.5M 
Tris-HCl, P H 7.8, was placed on the surface of the gel 
and this sandwich was incubated for 20 min in a 
humidified box at 37«c. The reaction was monitored by 
25 long wavelength ultraviolet light. Referring to Fig. 3, 
panel B, DPPIV enzymatic activity was associated with a 
160 kDa protein in both transfectants (lanes 2 and 3) and 
PHA blasts (lane 4), but not in parental Jurkat cells 
(lane 1) , or vector-only transfected cells, it should be 
30 noted that the DPPIV enzyme activity was stable in both 
non-reducing and reducing conditions but disappeared 
after boiling of the samples. While the apparent 
molecular weight of CD26 was 160,000 for preparations 
that were not boiled prior to electrophoresis, the 
35 molecular weight of CD26 antigen was 110,000 if the' 
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protein was boiled prior to SDS-page 

reSUlts ^ve been reported for r^h " Slmilar 
(Walburg et al »x» ,n hepatocyte DPPiv 

t. 1 ;^: b e : e ;e S :::i 509 ;. 198 - — 

5 CD26 antigen expressed on the " ansf ^ ^ ^ 

was the same as that 3 ^sfectad Jurkat cells 

FunnM v Peripheral blood T cells 

functional An a1yc ^ „ f pfr cells - 

To determine whether the cm* 
10 transacted Jurkat cells has bim ^ SXpressed on 

to that of CD26 exm-.^V bi0l ° giCal activity similar 

expressed on perioherai hl „ j m 
examined rca 2+ l ri P neral blood T cells, we 

° Ita ]i mobilization induced by CD26 an H 
triggering. y 26 ar >tigen 

-asurenent of its fiuorescence bv fl ° \ ^ . 

perform as described by ^ * f J" «™ 
140:376, lgsai ' J " In >nunol. 

- intraceUuUr dc^^^* 1 - 

seconds before the add,'*- det<! ™ined for 33 

antibody (10 2 ""^V «»t anti- tt ou S e 

anti-CD3 antibody ms titrate"^^^' " 

tbe subaitogeni dose "o Tt ■ **"*" *° 
» type. After preincubation « I^T?", Sa ° h 
an t i-CD 26 and/or a submitocenic dose of T " 
mouse antibody was added ,1 "iti-coa, anti- 

aaaed (time point of art***,- 
indicated by small arrows in Fia \, addlt ^°n 
concentrations were i ^. V 
.30 a nti-cD3. W/lnl f ° r anti ~ 1F7 and 20 ng/ml for 

submiCtdtL":/^ ° f «tl-CD2« and 

immunoglobulin on CD26 V ^ anti ™™* 

i<*»h -bili^tion th tranSfSCtantS ««*"t- in greater 

35 These tntibodie? dTd not" ° f alone. 

Aes aid not induce rra^+i « wi- 

e ica ] i mobilization-, 
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without cross-linking, it is well known that the [Ca**], 
mobilization signal is divided into two phases- the 
initial transient rise, and the sustained increase phase 
(Gardner, Cell 59:15, 1989; Goldsmith et al., Science 
5 240:1029, 1988). For bo,th CD26 transfectants, the anti- 
CD26 and anti-CD3 crosslinking induced a strong initial 
[Ca +) L increase (Fig. 4) . m addition, for the clone 
26.C28, crosslinking induced a sustained increase of the 
(Ca^] level as well (Fig. 4).. .The differential pattern 
10 of [ca + ]i mobilization of the two transfectants may be 
attributed to the difference in the amount of CD26 
antigen expressed by these two transfectants. The 
enhanced (Ca 2 ^ mobilization was specific because, as was 
reported for peripheral blood T cells (Dang et al. , J. 
15 Immunol. 145:3963, 1990), crosslinking of the CD2e' 
antigen alone did not induce [Ca 2+ ] L mobilization. 
Furthermore, crosslinking of anti-CD26 and anti-CD3 did 
not enhance the [Ca 2+ ] L mobilization of nontransf ected or 
vector-only transacted Jurkat cells, and crosslinking of 
20 the isotype-matched control antibody, anti-4B4, did not 
result in enhanced [Ca 2 *^ mobilization of the 
transfectants. Similar to the data observed with 
transfectants, a small but significant transient rise in 
[Ca + ] i mobilization was observed in normal resting T 
25 cells following CD26 and CD3 crosslinking. 

IL-2 production by transfected cells cultured in 
antibody-coated plates was measured as described by Dang 
et al., J. Immunol. 144:4092, 1990), except that the cell 
concentration was adjusted to 2xl0 6 cell/ml. After 24 hr 
30 of culture, supernatants were assayed for IL-2 production 
using ELISA (R&D system, Minneapolis, MN) . Referring to 
Fig. 5, incubation of the clone 26.C28 transfectants with 
solid-phase-immobilized anti-iF7 and anti-CD3, which 
mimicked the crosslinking by anti-mouse antibody, induced 
35 the production of a significant amount of IL-2 (striped 
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bar), as compared to the control, vector-only 
transfected, Jurkat cells (solid bar) . These results 
indicate that the CD26 Jurkat transf ectants were 
functionally similar to peripheral blood T cells. 
5 Moreover, the above data indicate that the stimulatory 
effect of anti-CD2 6 and ah|ti-CD3 crosslinking in T cells 
was in part mediated by an enhancement of [Ca 2+ ] i 
mobilization. Since it is well known that the transient 
rise, as well as the sustained increase, in [Ca 2+ ] i is 

10 necessary for IL-2 production "(Gardner, supra; Goldsmith, 
supra), the sustained increase of, the [Ca 2+ ] i observed in 
clone 26.C28 may be the basis for enhanced IL-2 
production seen with the transfectant following anti-CD26 
and anti-CD3 stimulation. Thus, the data obtained using 

"15 Jurkat CD26 transf ectants provide direct evidence that 
the CD26 antigen plays an integral role in T cell 
activation. 

Co-association of CD26 and CD45 

The experiments described below demonstrate that 
20 modulation of CD26 on the surface of T lymphocytes by 
anti-CD26 monoclonal antibody leads to enhanced 
phosphorylation of CD3 and increased p56 lck tyrosine 
kinase activity. Modulation experiments described below 
demonstrate that CD2 6 is co-modulated with CD4 5. 
25 Finally, immunoprecipitation assays described below 
demonstrate that CD26 and CD45 are closely associated. 
Taken together, the results indicate that an interaction 
between CD26 and CD45 increases p56 lck tyrosine kinase 
activity, CD3 chain phosphorylation, and T lymphocyte 
-30 activation. 

Enhancement of CD3C Phosphorylation Following anti-CD26 
. flF7) Treatment 

To evaluate the effect of anti-CD26 antibodies on 
one of the earliest signaling events in T cell 
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activation, we investigated their role in the tyrosine 
phosphorylation of CD3{. tyrosine 

iBMinoblotting analysis of tyrosine 
Phosphorylation of a»t was perforBed as 
» Viv er et al. „. Imo , 146:206/ 

perxpheral blood T cells '<Wlo' per sample) were 
incubated in culture media alone or with a„ti-CD26 (m/ 
1.100 ascites dilution, for various ti.es at 37-c cells 

10 lZ e 2? eXten " Vely raihed *? -Id PBS containing 
10 5mM EDTA, lOaM NaF, iom„ sodium pyrophosphate, and 0.4mM 

4 „ ™ Va " adate - the " * lysis buffer (uC 

1 1SM Nacl - * ™* P» b.o, 5m EOTA , lmH 

PMSP, lOmM 10 doa=etamide, lorn Nap, l0 mM sodium 
pyrophosphate, 0.4mM sodium vanadate, for l5 min on ice. 

lfon„ reinOV r 9 inS ° 1Uble "" aterial by -ntrifugation at 
12,000 rpm for 15 min. sa mples were COBbined with ^ 

Tns CPH 6.8] 0.02% bromophenol blue), reduced with 5% 2- 

20 IT rr" 01 ' SePar " ed °" " % S-O^cryla-id 

gels. After separation on SDS-PAGE, oell ly£ates „ ere 

transferred to nitrocellulose, and developed using ™x- 
labelled anti-phosphotyrosine {0B1 . NY; 100.000 cpm/ml in 
c °" ta «'»>9 1* BSA, . Affinity-purified anti- 

25 l?TlT° Sin ° " aS i0 " natea t0 ' Spe ° i£i = "«oactivity 
« of ao-20 „c l/fl g protein using iodobeads (Merce Chemical 

Co., Rockford, IL) . 

Referring to Fig. 6, a 21 kD tyrosine 

phosphoprotein ( P 21) , which has been previously 

30 T nt t fie 1 ^ T CSllS StimUlated ^ various stimuli as 
30 phosphorylated CD3f (Vivier et al., * upra , 1990; vivier 

^ al., J. Immun ol. 146:ll 42 , 1991; Ashvell et al., An nu . 
Rev. Immunol. 8:139, 1990) , „ as detected at a 
constitutive level in samples not treated with anti-CD26 
lanel,. Anti-CD26 treatment significantly increased 
35 the phosphorylation of CD3< over the constitutive level 
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after l hour of anti-cn?* • 

incubation < la „ e s 3 and 4 .7*J *»» <* »nti-CD 26 
5 taatunt respectively, a J * M an "-C°" 

»« treat„ent respectively^ th ° ""^ ° f anti " 

chain (phosphorylated „ t0tal al " ount of CD3C 

determined by SIJ^^^W-^,- p resent , 

10 an ti-CD3C mAb, was similar L^Y"'" memb ^ with "an 
anti-CD26 by itself c S£ »nples. Although 

these results show that T . C611 Pr ° lif -tion, 

-itial T cell activat^ T Z^T^ " 
CD3f phosphorylation. measured by enhanced 

Treatment ^^^-^^^^S^^^ 
The fact that th 

(^v, in the rat ina CTZTl c dOMin of CD " 

suggests that CD26 „ laht y a " lno a =" residues 

20 molecule which acts i„ ass °ciated with another 

-as been , ound in the ^ITl^T^ «P.c it y. as 
. (P55) receptor (Taga et f"' «* the 

described belou indicate .. experiments 

25 ~ cei1 ~ "; 5 is r ociated 

blood T cells were used in «, P eri Ph^al 
below and obtained as tesJllT^^ dSSCribed 
inununol. 144:4092f 19SQ ^ ° an * et 
Adulation was performed Antl " C ° 26 < 1F7 > induced 
3 ° al. i^. nri^-T 10 "' 17 deSCribed <* 
blood T cells were incubated ^J* 1 -' 1 *' 
containing anti-c D 26 t 1F7 \ Y 9 37'c i n medium 

cells were then collected dilut ion. 
«»6 C1F7, and FlTC-conjuga^d Y Stained with «ti- 

'5 they were stained with a„L 1 * • anti -~«« IgG; or 

ant i -cD45R A (2H4 , _ PE/ anti _ cp2 . pE/ 
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5 descry (M ori,oto ITT\ ' " PreVi=USl * 

The neoative conto'l ^1 f lu0 re - 3 "°' »»> • 

interesting, while CD 2S ! . ^ ress "" °" T cells, 
detectable effect o n £T cT ™ " 0t ^ 

« no effect ~ antl — 

Ppears to be spec lflc for this structure 
- g °-^"P"PrPQi p1 W r r ja2S _ Hlth _ m£ 

The iamunoprecipitation experiments described 
below provide evidence of a a< . so "»ed 
CD36 ,.„.„ direct association between 

' lall, ! Peri[>heral bl °°d T cells (BOxlo ., wire 

iodinat SUr£aCe ^ l -^-«idase-=ataly ed 

hci [P h Ci^:--- 

-tie ipa 7.8J) using anti-CD26 (Tal c™n-^ 
Immunology, Hialeah, FL; or 1F7 n « Co «lter 

30 Farber canear m.^ <. ' °* Morirao to, Dana- 

*er cancer Institute, Boston, MA) and anti-CD45 (GAP 
8.3 Berger et al., Human JmoJ> 45 

35 ^ Lo" ^ ^ *™ — reducing . 
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For immunodepletion studies no • u 
cells were labeled and l ysed ir * PSripheral bl °°« * 
described above. The lyLtl dlgit ° nin ^ sis buffer as 
• succ essive i^unoprecipLatl"" PrSCleared by ^ 
* American Type Culture^u^^ ""-^^ <™ 

CD1 (T6) and then precipitated h ' ^ ° r anti ~ 

CD45. ecipxtated by anti-c D2 6 and anti- 

Digestion with V8 protease fv« « 
carried out during gel electrol 
10 Cleveland et al. / L ^ " as bribed by 

the f irst gel elec^e s r g el\ 2 ; U02 ' ^ ' ™~ 
high molecular weiaht • ' S contai ning the 

-d c D45 protein!^ ^ — c D26 

stacking gel of a 15% SDS Do3 P ° lyinerized ^to the 

« V8 protease in 10 J J I* aT?""** ^ 2 ' 5 ° f 

—1 cph s^Ao^ir r f ::<°- i% sds - °- i25m 

were added to wells above the blU6) 

^1 electrophoresis was carrL ^ 

hours. . carried out uninterrupted . for 12 

tig. 8 presents the result * ■ 
analysis without prior denied ln,niun °Precipi t ation 
. Oocytes were l^^^^ ^ - 
digitonin (lanes 5-8 1 » n * ■ 1 63 1-4 > or 

■nti-ews (gap lanes 4 aM J ""»» > «d 7); or 

■«*»!», conaitioT i n " ^ f lyS " 6S «*« 

« antibodies precip^l t " lyS " eS the " — 

»o kD and Xo r ~;:r 3 ; r proteins at 180 

Wb«. Ih ose additi „ iT f additi °" * «» 

«,ar d . ntilizin, dLw , In this 

» "n*ers, others LtltZT nT" " ~~ 

«und an association of CD45 tfith 



SUBSTITUTE SHEET 



WO 93/16102 

PCT/US92/02892 

.... - 25 - 

Thy-i, CD3 , and CD2 (Volarevic et al p 

Fig- 9 presents the resiin-o * . 
« analysis of sa „, ples preyio y ""^^^"^-Wtaticn 

depletion, an M -CD26 ,,F7 f l " 3 ' ' S£ter 

(Tal, i a „ es 2 ana lanes 1 =M 4) , a „ti-cn26 

» «) «. „ sed for , J .«* ..3. u„ M , and 

*»a»noprecipitate ( lanas 4 " 0,6 CD " 

protease-dependent Mg ' ^ t f fc V8 

yielded identical ««« CD26 and CD45 

aaso associated with tne SoT C""™* ^ " 

CD45RO+ helper T cells k • f e " tlally pressed on 
~ b«Z the - 

. 166:1758, 1987; Terry et al r ' *' ^ 

1988). ^ a1 *' twunology 64:331, 
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Enhancement of thn Ki nase_Activ 1 tvof j56 ic 1 c fnl . . 
anti-CD26 nmJrT^t 3t - fl£ - fiSfi ^Uowxna 

Recent studies have demonstrated that the 
cytopl asoi c domain of CD45 has PTPase activity which 
5 regulates T cell activation pathways through 

^phosphorylation of phosphotyrosine (Charboneau at al 
Proc. tfati. Aca*. Sci. W85:7182f a988; Abetter et 
al., Proa. Natl . Acad , Sci ^ ^ . > ^er «t 

10 :;;/ 8 rv 589? Koretzky ^ ai - — - - 

1990, .one of the potential substrates f or the CD 5 

LoT e w : t v h ; r sine kinase p56lck 

T' Proc „T SCi ' ^ 86:8959 ' 1989 '' ^ 

Ittif 1; T T' sci * ^ 86:63 ° 2 ' » hi <* 

15 ve Ltte et' 7 " ^ ^ ^ ^^^ion 

(Vexllette et al. , Mature 338:257, 1989). CD26 raay 
function ln this system by enhancing ^ ^ 
through ,ts association with C045. If t J s j^el 
correct nation with anti-c D26 (1P7) should alfcer 
P56 kxnase activity as measured by i n vitro 

20 autophosphorylation. 

buffer («Vn ;„ the " s61ubil i^ in lysis 

0V« <l * NP - 40 ' 20 ™ TOS-Ha fpH 8.0], 150 M NaCl 
0.4 « sodium vanadate, 0.5 m edta, 10 w N aP « 1 
sodiu* pyrophosphate, X „ ^ for 30 ~ 

antitnV! " Pr ° tein (50 ° "> b ^ * =»*inatio„ of 
anti-CD, (l 9 thy5D7; lgG2) a „d prot ei„ A-sepharose The 

^precipitates were then washed extensively with 
lysis buffer prior to incubation „ith ,0 „! of ,1* 
Hepes contain^ ..„ Np . 40> a „ d 5 « 
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As shown in Fig ™ r< ; SOlVed on 9 * SDS-PAGE. 

. S precipitated vith CoT^^ ^ ° f 

hour of lncubation with ^ ^ 1 ™ after , 

no-anti-CD26 control (lane i, T J ! ' COInPared to a 
even higher after 2 \Z \ l ' The klnase activity was 
anti-CD26 (lanes 36 ^ ° f inc ^t ion with 

10 eX pr ession of CD2 ^ T^T^l <™ ta ^ the 

(IF?) began to decrease w th n Th ^ anti " C ° 26 
continued to decline as 1 ° f incubati °n and 

decline as previously described (Dang et 
al., J. Immunol. 145:3936 iggni o- 9 
obtains „hen another a n«4 26 ^ 7 ««•«■ »-e 

. » i^ti-u-. lnoubation f ° 1s (t : h ant \ b °* — • 

. X MHC or anti-vi* 4 « bs ""^ »«-««. 

The ahove resuits support ^ ^ J" -tiv ity . . 
°£ CD 26 „ ith cp,, enhances p5cUk ^at the interaction 

The kinetics of P 56 lc >< ptk- =,0+-- 

*> tyro si „ 3 phosphorylati J o ^ -",t y (Pig . U) and 

pattern, Thi s s i„i,„ ( . ' 9- 6) shc, " ed a =i-»ilar 

similar Mnetics also sho J d ' . In " dd """' «» 

.» PTK activity ouicUy affect 6 s d ^' « p 56 >« 

as reported previous!, (VeUiett et ,T "* °" " ™- 

CD3 i„ d „ ced bv various sTi B 7 11 i '; r Ph ° aph °^*"on of 
(Vivier et J. ^ " ™ — 
30 of either pse'* or CM i* ,. , the peak 

- treatLt „aT ZJC^ 1 ^ Mti - 
although the ciose relationship hetle 'co £ ! 
activity and P 56 lck m apM , ^ase 
rn«=*- D >. , activity has been reported 

(Ostergaarol et al., SU pra; Mustelin et al 
35 Veiliette et al SUDr -^ L Glln et a1 -' ? U P"; 

' su P ra >> the regulation of PTPase" 
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activity of CD45 has not yet bp 

Therefore, it is no . u Y 6t been established. 
Possible thaf- 

activity or the interaction " cha "*' *n ptp.„ 
«X «,ui r e a relatively T^""**" CD,S W»« and p 5s l<* 
5 .CM. treatment. It J follo„ ing fnti- 

• °>a„ . dlreot machan . s ^ vi, an lndlreot rather 

l ° r — *cted to LuJcocytes thf S1 ° n " CD<5 " ^91, 
™ C04, is Probacy found 0 h ; i : SS ° CU "- cj« 
hand, ^r^Z/ZZ 1 ™:^ °" the 

« — . ^'S 9 r:;rr u et ai - — 

»».). A lth o U ; h the fu r t et al - flWte " j - 

n="»e,,atopoietic cells i s uncl ° f CD " =n 

0026 is associate, with tn."' *"' " " P ° Ssi "<» «»t 
2o "^^atopoietic cells. " M ' br ' u »-"'*..J PTPase on 

• Phosphorylation aM d " ««tan=- OD3 

Nervations are consistent " aCtiVlty - **• 

Proliferative resno n « the ei ">ance d 

» Elation. ThesToterttV 6115 C °" 

P»ysical association o £ ™ 26 "1?™°* "at the 

CD 2 6-„e d iated T cell S L° Wlth CD45 ""V "e Key £or 

- oe the ^rane-a S soctt e ?ec P r h " ayS - * *»« 

cleave K-tenai„al dipeptide s / ^ DPPIV can 
>o either L-proline or 11 ^1"^ ««n»Ptla« with 
Potion. Alt ho„ g „ " tS = t»»ulti,«. 

«* ^t heen estaWisZ ^ "T CD2 "°™ *» 
substrate to the dppiv „' 3 ° f the natu «l 

iteration i„ the MolZlT^' ^ ^ Clsav ^ and 

y or the CD26 and CD45 
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35 



5 Pathway and could M p Ufy £ 7 ^ °* C ° 2 

It should also be nold C ln M "° B " 

-bseguent tissue dlge Utfl — - »» 

15 Soluble nn,. Fr-,^^^ 

Soluble fragments of CD26 are useful fn , 
interfering with CD26 activitv -m, \ 

tvne it mem v, activity. The fact that CD26 is a 

*0 proteinc: * ype 11 membrane 

~ ^s^rr^ ::r:„ r 

aeabrane. The cleavage of the sianaT ° 
Protein transfer which U su,u y ZZt ZTZ* ^ 
proteins does not occur in tvL rrT """^ 
» Proteins. Thus, ^VZ ^ITZT^ 

its s igBal/ anchor seance acTs ift" * 

as descried be!™ Ml ? ^ ™ Sl ~ d ' 

> sequencers longer 'tZ T Mln ° CD " 
sion.1 ' " atural oaring cleavable' 

type CD26, yielding a soluble fragment of CD26 
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having at its amino terminus Ala T h 

of wild type CD26. 35 ' nr 36' A1 *37 or Asp 38 

A first soluble cnix ^ 

d^ietm, th e codona co j;;; on c ;; n st, : u " - ««« oy 

* intact c D26 (shown as th " S b P 0 °2 3 t0 amin ° aCids >- 
The aaino terminal - JL^J"" 0 ^ *» «>• 
is MKGUG- (SEQ ID N0: «. f ™ * Polypeptide 

. «nnw«- (sm id no " l" 1 !" the ° ri9lnal 

Proteolytic cleavage sites Potential 
" «• This deletion TO ta n ! " l * 

directed ^agenesis 

oligonucleotide. " 5 tne f01 

lowing 

-AC G CC CA c„ TCMSMJCTGCTCGGTCcT _ 3 , <sEo ^ 

A second construct- 
advantage c t the Iel ££ ILT"^ ^ 
Peptide cleavage: (1) the V ! Pr ° P ° Sed 

residue in position Tto ' (!) the 

» ^r, Trp) , charged . o ■ « - ««tic <Phe, His, 

Polar (Asn, Gin)- and n, „ 9) ' ° r lar ? e and 

. positions th« u ; 3 v :„ r v ust not be >~ «t 

- CD 26 odna construct lacWno cL " deSl9 " ed 

25 aaino acids 24 to 34 „ * °" S c °™>spo„di„g to 
the heed a„i„o acids i n F " ^ C °" I" 1 """"- as 
encodes the a„ino acid seguence ' deleti0 " """^ 

IITVATADSR — (SEQ ID NO • ' 

-II^SaaiHimi^AOSR-J,^ ° f the orl 9inal 

30 ^y«c deaC ""'a ' h "* 

in Pig. 14. This lnutant . y Sltes ar « shown as arrows 

directed mutagenesis (see L^T"* * 0li90nucleot ^- 
oligonucleotide- ■ * > USlng the Allowing 

. 3' (SEQ ID no: 9, ^.; AC ^ rCATCACCGT ^CTACAGC T GAC A GT- 
35 performed as follows . Z^ olT" is 

The 3.0 kb CD26 CDNA fragment- 
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Using single-stranded DMA prepared ft-™. 
Plasmid as a temDl.t. „„,. .... Prepared from this 

a template and the previously-described 

available kit (BioRad, Richmond, CA) . 

To obtain high level expression of soluble CD26 , 
15 ZsZT: Ve0t ° r " the ' 

vector fragment of Rc/CMV (Invitrogene, s.» Diego, CA) ' 
are treated with Klenow enzyme and ligated. The 
resulting plasmid is screened by restriction enLe 
napping for the insertion of the CD26 cDna r 

ITJxt r ]USt ln fr ° nt ° f thS CD26 Then the 

"lumbal CMV promoter DNA fragment of this plasmid DNA 

fra™ With «. Promoter DNA 

fragment of pSRa-26 to aive a *m i„,i 

the „ f I fl f rivad £ r°» the mutant cDHAs which encoded 
the mutant part and the „ii d type 2 .o kb tan^ 
DNA fragment are ligated with the ^al-Wndm vector 

the A - 9 or A 24 -34 mutant C D26 cDNA is identified by 

ltT.I T en2yBe MPPlng Md DNA ^^ncing. The 
resultant plasmids RcSR,- 26 .A3- 9 and Rcsr»- 26 .a 2 <- 34 are 
used to transfect Jurka?: cells or CHO cells. 
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the neo resistance Mrker _ a read y carries 

5 «««ned by metabolic labeUin, aid 

(Harlow et al. eds ^ ^""Palpitation 

co W SPrlng h^:^: ±r; 9 : 8 ;trr Mnua2 - 

of soluble CD26. The tranJ V «P«ssion 
amount of soluble CD 26 T ^ Pr ° dUCe 3 

CHO cent \? , US?d f ° r Pr ° tein P™»«ion. 

a„< RCSR :.° 26 rrr." r r ° m - *» 

their orowin, abillL 26 -"^1 are selected for 

soluble cd26^ izzz^£zr m *r of 

amplified by culturi™ *h - ■ soluble Protein is 

both Jurt at cells and cS cell! °' Alth ° U * 

form of CD26 the arl Pr ° Vlde the S ° lu "* 

following synthetic Dm ^» "HT-nt ana the 

5 ' CATAGTAATCGATA 

introdJrrL"™ >■ "*> » -o: 10, 

'--ion =f the stent f cT^T " SUltS 
the carboy terminus of the^ d -t v l I " M *° 

deietion mutant, which is ,h P Pr0t " n - 11,13 

11). l.Ocs th. ^uta^e cataZ-" " ™ "°> 

new carboy terminus of 2£££ "J* °* CD " "* "« « 

GDKIMHA (SEQ ID NO: 12) . 



5 

25 
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5 chemistry usW • Protein synthetic 

biological activity a , r * ay them for 

-* hoLe r , p is ; rr : h d methoa ° f 

techniques. Por /. use ■* recombinant dna 

- £. i «, ID K0!1 , ct'^;:~ cD - * 

the beginning the end 1/ fr ™ 

P"tei„ ; sucI'oH^e 2 ^ " «» 

» by Known Bethods Md ^ ™ <*««Uy s y „ thesi2Ki 

expression o, a polypeptide J Session vectors for 

Alternatively oL I 9 ""' t ° f 002 6 • 

tiveiy, one My manipulate the cn,« „ ,,- 

°f CD26 expression plas-ids by site di I * 
« disclosed above for two such J ^ "^agenesis, 

*° insertion o £ a stop codoTat a„ a"* ° f C °"' « * 
=°«ng sequence. The CD 26 fV aPPr ° Priate ^« in the 
. in transacted cultured ceiilTT ta «- 

P«ifled by standard methods nd te^edT"""' 
as the taunoprecipitation assay descrL e d a b" 
25 is useful for identify * described above, which 

labeled peripheral blood T eel ^ which ^ 

and CD45 (or any m anfflallan cells T****™ both ™* 

encoding CD26 and CD45 so that ! T"*'*"** Wlth CDNAs 

30 functionally exore^l * Pr ° teins are 

«cmy expressed on the cells' SU rf a n» * 
incubated in the D r Beon surfaces) are 

an tne presence and absence of a rrw* 
Polypeptide fragment. The cell s ° 
lysis buffer, and an« ™! lyS6d ln di 9itonin 

to i-n^^r^L'r ^ antibody is — 

35 with CD45. The amount- ! * Pr ° teins associated 

«*• j-xie amount of en?/; 

026 that c °-Preci P itates with 
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CD45 in the presence of a given polypeptide fragment can 
be deterged by known methods (e.g., by densitometer 
readings of the labelled bands on an SDS-PAGE gel 
analyzing the constituents of an immunoprecipitate) and 
5 compared to the amount that co-precipitates with CD45 in 
the absence of the polypeptide fragment. Alternatively 
one can instead use an anti-CD26 antibody and measure the 
relative amounts of CD45 that co-precipitate with CD26 in 
the presence and absence of the. given polypeptide 
10 fragment. If an anti-CD26 antibody is used, it is 
. preferred that the antibody does not substantially bind 
to the competitor CD26 polypeptide; such binding 
interferes with the assay, m either case, CD26 
polypeptide fragments which interfere with the 
15 interaction between CD26 and CD45 will decrease co- 
precipitation. 

An analysis similar to that described above can be 
used to identify polypeptide fragments of CD45 which 
disrupt CD26/CD45 interaction, when screening CD45 
20 fragments, it is preferable to perform the 
immunoprecipitation with anti-0CD26 antibody. 

Associat-inn nf D 43 wi+-h r»p ?fi 

When CD26 is immunoprecipitated from surface- 
labelled T cells and the immunoprecipitate is analyzed on 
25 SDS-PAGE, two bands are typically seen: one at nokDa 
corresponding to CD26, and a second, much fainter band at 
43kDa. This lower molecular weight protein is termed 
"P43". Fig. 12 illustrates one such experiment, in which 
E + cells were labeled by lactoperoxidase-catalyzed 
30 lodination and lysed in NP-40 lysis buffer for 

x^nunoprecipitation as described above> Precipitates 
were analyzed by 9% SDS-PAGE. Lane 1: anti-CDi (T6, as 
negative control; lane 2: anti- 1P7; lane 3: anti-Tal- 
lane 4: anti-5F8 (another anti-CD26 monoclonal antibody,; 
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lane 5: anti-CD29 (4B4) as control. As shown in Fig. 12 
anti-lF7 brought down an obvious 43kDa structure (lane 2)' 
fro. surface-labeled T cells, on the other hand, this 
structure was detected faintly following anti-Tal or 
. 5 anti-5F8 precipitation .lanes 3 and 4). This band was 
not detected following a'nti-coi or anti-CD29 
precipitation (lanes l and 5). Slrailar results were geen 
when the cells were human thymocytes or fro, the human T 
cell lines H9 or Peer IV (data-not shown,. i„ other ' 
10 anti-Tal or anti-5F8 inununoprecipitation experiments 
using T cells from other donors, the 4 3kDa band was 
sometimes more distinct than those shown in lanes 3 and 4 
of Fig. 12. In addition, a third band at approximately 
70 kDa is sometimes observed in these CD26 
15 immunoprecipitation experiments. Because they are found 
in association with the lio kDa CD26 molecule, both the 
43 kDa molecule and the 70 kDa molecule may play 
important roles in T cell activation. Compounds (such as 
fragments or analogs of CD26) which interfere with the 
20 association of CD26 with either P 43 or the 70 kDa 

molecule may be detected by means of a screening assay 
patterned on those described above with respect to CD26 
and CD45. 

It is thought to be unlikely that anti-lF7 cross- 
25 reacts with p43, since the density of the 43kDa band 
decreased after repeated preclearing by either anti-Tal 
or anti-5F8. Although the reasons for the variability in 
the detection of p43 are not clear, it is possible that 
the binding of anti-CD26 mAbs may generate conformational 
30 changes in CD26, affecting the association of the 43 kDa 
molecule with the no kDa molecule, it is also possible 
that the Tal or 5F8 epitope may be close to the 
association site between the 43 and lio kDa molecules, 
such that binding of these mAbs may inhibit the 
35 association of these molecules with each other. 
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P43 may be purified by affinitv nh- «. 
«««g an anti- C D 26 monoclonal antih , Chromato S"Phy, 

cd — ~ i ceu al m r to P r fy the 

separated from CD26 by SDS-PAGE / then be 

5 further purification f followed by hplc if 

chro ffl atograp h TwLh 

mm monoclonal antibodies snq p a ™ 

HPLC are all standard methods ^ SDS-page, and 

ordinary ski li ln tne ^ ^ ^ known to those of, 

« acid ^To"^^^ t ?™ « — -ino 
select P43 cDNA from a T cell l^" ^ * t0 
the partial amino acid seance 1" ' 
Pr^ers for priming synthesis of a \ *° ** 

- ™ templates US L V f 9 P3rtlal P 43 C ^A on 
15 partial oCl'seTl7 a T" "**"*'' "* th * 

CDNA in a T cell l ibra * * ^"^h p 43 

an expressions 1 d r l y d us^T ^ * ™ ^ 
*> not naturally express th. . transfeot CeUs Which 
^ useful for use an , ^ ^ SUCh Celis *>uld 

- monoclonal anti^I s ll ^ 
role of P 43 in t can \ T meanS t0 stud y 

in the screen^ ^ay "fT?' ^ ^ 
vr^w-,, 9 y ref erred to above 

aolecule derived flin t ! """"^ " UCleiC ac " 
: a-*** would h .T C g regi ° n " CD26 CDM - 

«■». ■•»* preferably « J" 1 " ""P 1 — «*ry to CD26 
>*«..(«. p^JJ^ ^ * ^ » nucleotides ln 
preferably at least 3 oi ™. nucleotides, and „ Mt 

all o f the enti" cod"™ s "* °° ntai " « 

». «** „ouid r^rrj: cD26 od,,a - such « 

erui for diagnosing conditions 
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characterized by the over- or unri 0 >. 

= of a ceA; PrOV " in5 ' " 0l ° glCal S ™ ple ™ 
ucieic acid probe as described above; and 

presence of CD26 mRNA in the cell. " 

Other embodiments are within, the following claims. 



10 
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(1) GENERAL INFORMATION: 
(i) APPLICANT: 



SEQUENCE LTSTTwr. 



(ii) TITLE OP INVENTION: 

(iii) NUMBER OF SEQUENCES: ' | 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: 

(B) STREET: 

(C) CITY: 

(D) STATE: 

(E) COUNTRY: 

(F) ZIP: 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 

(B) COMPUTER: 

(C) OPERATING SYSTEM: 

(D) SOFTWARE: 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER* 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: 

(B) REGISTRATION NUMBER: 



Dana-Farber Cancer Institute, 
Inc. ' 

HUMAN CD26 AND METHODS FOR USE 
12 



Pish & Richardson 
225 Franklin Street 
Poston 

Massachusetts 
U.S.A. 

02110-2804 



3.5" Diskette, 1,44 Mb 
IBM PS/2 Model 50Z or 55SX 
IBM P.C. DOS (Version 3.30) 
WordPerfect (Version 5.0) 



07/832,211 
February 6, 1992 



Fraaer, Janis K. 
34,819 



(C) REFERENCE/DOCKET NUMBER: OOsio/OSSWOl 
(ix) TELECOMMUNICATION INFORMATION: 



(A) TELEPHONE: 

(B) TELEFAX: 

(C) TELEX: 



(617) 542-5070 
(617) 542-8906 
200154 



(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 



1: 
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<i) SEQUENCE CHARACTERISTICS » 

(A) LENGTH: 2924 

(B) typbj nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

GACGCCGACG ATG AAG ACA CCG TGG AAG GTT CTT CTG GGA CTG CTG GGT 49 
Met Lys Thr Pro Trp Lys VaJ Leu Leu Gly Leu Leu Gly 
1 - 5 * 10 

A?» ??I f™ S 1 ? h 2° ATC ATC ACC GTG CCC GTG Q TT CTG CTG AAC 97 

Ala Ala Ala Leu Val Thr lie lie Thr Val Pro Val Val Leu Leu Asm 
15 20 25 

?** ^ ^ AT ° AT GCT ACA GCT GAC AGT CGC AAA ACT TAC ACT CTA 145 

Lys Gly Thr Aap Asp Ala Thr Ala Asp Ser Arg Lys Thr Tyr Thr Leu 
30 35 40 45 

ACT GAT TAC TTA AAA AAT ACT TAT AGA CTG AAG TTA TAC TCC TTA AGA 193 
Thr Asp Tyr Leu Lya Asn Thr Tyr Arg Leu Lys Leu Tyr Ser Leu Arg 
50 55 60 

TGG ATT TCA GAT CAT GAA TAT CTC TAC AAA CAA GAA AAT AAT ATC TTG 241 
Trp He Ser Asp His Glu Tyr Leu Tyr Lys Gin Glu Asn Asn He Leu 
65 70 75 

o£ C t* T GCT GAA TAT GGA AAC AGC TCA GTT TTC TTG GAG AAC AGT 289 
Val Phe Asn Ala Glu Tyr Gly Asn Ser Ser Val Phe Leu Glu Asn Ser 
80 85 go 
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ACA TTT GAT GAG TTT GGA CAT TCT ATC AAT GAT TAT TCA ATA TCT CCT in 
Thr Phe Asp Glu Phe Gly His Ser lie Asn Asp Ty"r IS J2 SeJ Pro 

* 3 100 10 5 

HI £n EE Til T CTC P A ™* TAC ** C TAC GTG ** G CAA TGG AGG 385 

Asp Cly Gin Phe lie Leu Leu Glu Tyr Asn Tyr Val L y 3 Gin Trp Arg 

120 ^25 

CAT TCC TAC ACA GCT TCA TAT GRC ATT TAT GAT TTA AAT AAA Arr oar a*-> 
Hie Ser Tyr Thr Ala Ser Tyr He Tyr Asp "u Jin Lys ?rg Gin 4 " 



140 



CTG ATT ACA GAA GAG AGG ATT CCA AAC AAC ACA CAG TGG GTC ACA TGG dfll 
Leu lie Thr Glu Glu Arg lie Pro Asn Asn Thr Gin Trp Val Thr £rp 
i45 ISO 155 

TCA CCA GTG GGT CAT AAA TTG GCA TAT -GTT TGG AAC AAT GAC ATT TAT 

ser Pro Val ciy His Lys Leu Ala Tyr Val Trp Asn £n Asp ill ?Jr 
160 165 170 7 

Val Ue Glu Pro A^n r TTA ?* A ° T ™ C AGA ATC ACA TGG ACG GGG 577 
val Lys lie Glu Pro Asn Leu Pro Ser Tyr Arg lie Thr Trp Thr Gly 

A '= 180 185 

AAA GAA GAT ATA ATA TAT AAT GGA ATA ACT GAC TGG GTT TAT GAA GAG 625 
Lys Glu Asp He He Tyr Asn Gly He Thr Asp Trp J™ ™ GAA GAG 625 
a * u 195 200 205 

gJJ Hi HI sll ni'a G ? T CTG TGG TGG TCT CCA ™ GGC RG T 673 

Glu Val Phe ser Ala Tyr Ser Ala Leu Trp Trp Ser Pro Asn Gly Thr 

210 215 220 

IE 7I A » CA l kT G ? C CAA TTT AAC GAC ACA GAA GTC CCA CTT ATT GAA 721 
Phe Leu Ala Tyr Ala Gin Phe Asn Asp Thr Glu Val Pro Leu lie Glu 

225 230 235 

?yr Ser Phe ?vr Ser of 2°* ? T ° CAG TAC CCA AAG ACT GTA CGG 769 

Tyr ser Phe Tyr Ser Asp Glu Ser Leu Gin Tyr Pro Lys Thr Val Arg 

245 250 

GTT CCA TAT CCA AAG GCA GGA GCT GTG AAT CCA ACT GTA AAG TTC TTT fill 
Val Pro Tyr Pro Lys Ala Gly Ala Val Asn Pro Thr Val £y"s Phe Phe 

260 265 

SaT S2 £1 Th A c CT CTC AGC TCA GTC ACC GCA A «=T TCC ATA 865 

Val Val Asn Thr Asp Ser Leu Ser Ser Val Thr Asn Ala Thr Ser lie 

" 275 280 285 

Gin lie Thr A°I f* TCT ATG TTG ATA GGG GAT CAC ^C TTG TGT 913 

Gin lie Thr Ala Pro Ala Ser Met Leu lie Gly Asp His Tyr Leu Cys 

290 .295 300 
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310 315 

S S SZ 2 2 2 55 211 2 s 2 !"° J» GBI G " TO >"» 

320 P Cys Asp T Y r As P G3 -u Ser 

325 330 



= i £ 2 s; 2 is S SI 2 2 S Si s 2 - 



345 



£ 2 S? 5 S Sj 5 2 2 2 2 Si 2 SI 2 £ - 

J55 • '. 360 365 

SI SI c°51 2 2 2 2 2 SS 2 2 Si 2 2 2 

375 380 

I£ S 5° Si S Aso r ^ GAC TGC ACA m ATT "01 

385 A o£ LyS Lys As P c y= Thr Phe He 

390 395 

S SI g S g SS S S 555 S giJ IE 2 S S 5 1249 

S = 5S 5S S E S S ~ - !g S 2 !S !g Arg 



JS S S SS S f T GAC TAT ACA ™ GTG ACA tgc «c 

neu Tyr Lya He Gin Leu Ser Aap Tyr Thr Lys Val Thr Cye Leu 

440 445 

sll Itl GAG f TG CC ° GAA AGG TGT CAG TAC TAT TCT GTG TCA TTC 

Ser Cys Glu Leu Jon Pro Glu Arg Cy 3 Gin Tyr Tyr Ser vll Ser Phe 
450 455 460 



1297 



1345 



1393 



Ser J£ Glu S J£ gj 52 §£ 2° f A ™ TCC GGT CCT GGT CTG "« 
465 ^ y n - eu Arg Cya Ser G1 y Pro Gly Leu 

470 475 



S2^£2SS222222Sj22S 
SI 2 2 2 2 S 2 2 2 2 2 2 2 2 2 2 

500 505 



1489 



1537 
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li TV T« * « 

1585 



1681 



1729 



CCC TCC AAA AAA CTG GAC TTC ATT ATT TTr a*<r 

Pro Ser Lys Lys Leu Aap Phe I e 111 2 £ ^ ACA TTT TGG 
510 51 | e iie Leu Asn Glu Thr Lys Phe Trp 

520 525 

TAT CAG ATG ATC TTG CCT rr>T n*n mm« 

Tyr Gin « et He S Pro Pro Sis HI J£ ^ 1°° *** TAT «T 1633 
53Q ro his Phe Asp Lys Ser Ly 9 Lys Tyr Pro 

i>J5 540 

Si 2 2 2 2 2 S 2 2 2 K ffi - s 2 J2 
2 ?S 2 2 2 S.S £ 5? 2 2 £ £ S - «g 

570 

ATA GTA GCT AGC TTT GAT rrn *n» 

- JU M, s „ Phe £ - «-J» « go jjj « „ 1777 

585 

S 2 2 2 2 2 2 2 2 2 £ S 2 SJ 2 - 

600 605 

as s 2 s s 2 2 2 2 2 s 2 » 2 2 2 "» 

* 5 S 2 S 3 5 5 2 2 2 2 2 S S» 2 »' 

2 2 2 2 2 2 2 2 2 2 r r m ™ « «» 

640 y gtj Val Phe L V= Cys Gly He Ala Val 

645 650 

2 2 2 2 2 2 HI 2-2 2 2 2 2 2 2 2 2 °" 

665 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ™ 

Tp> 680 685 

£ 2 2 2 2 2 2 2 2 2. 2 2 2 2 2 2 »~ 

695 700 

2 ill 2 2 22 2 22 2 2 5* 2" °- ra °- »« 

705 * p Val Hls Phe Gin Gin Ser Ala 
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CAG ATC TCC AAA GCC CTG GTC GAT err rr-* r>„~ 

n " "° SS Ly ' Ma ~ Is ™ ~ ™ S ~ S Met 2209 

725 730 

5 i S 5 Si 2S S Sf S S £ £ S £ £K SS 22 " 

740 745 
CAT ATA TAT ACC CAC ATG AGC bvc TTC ATA am ™* ^ 

Hi. a. Tyr a, hi. £t s „ g„ "J S $ 51 S S S 2305 

760 765 
OCT TACCACCTCA AAATACCATG CCATTXAAAG CTTATTAAAA CTCATTTTTG 2358 

TTTTCATTAT CTCAAAACTG CACTGTCAAG XtgATGATGA TCTTTAAAAT ACACACTCAA 2418 

ATCAAGAAAC TTAAGGTTAC CTTTGTTCCC AAATTTCATA CCTATCATCT TAAGTAGGGA 2478 

CTTCTGTCTT CACAACAGAT TATTACCTTA CAGAAGTTTG AATTATCCGG TCGGGTTTTA 2538 

TTGTTTAAAA TCATTTCTGC ATCAGCTGCT GAAACAACAA ATAGGAATTG TTTTTATGGA 2598 

GGCTTTGCAT AGATTCCCTG AGCAGGATTT TAATCTTTTT CTAACTGGAC TGGTTCAAAT 2658 

GTTGTTCTCT TCTTTAAAGG GATGGCAAGA TGTGGGCAGT GATGTCACTA GGGCAGGGAC 2718 

AGGATAAGAG GGATTAGGGA GAGAAGATAG CAGGGCATGG CTGGGAACCC AAGTCCAAGC 2778 

ATACCAACAC GACCAGGCTA CTGTCAGCTC CCCTCGGAGA AAACTGTGCA GTCTGCGTGT 2838 
GAACAGCTCT TCTCCTTTAG AGCACAATGG ATCTCGAGGG ATCTTCCATA CCTACCAGTT 

CTGCGCCTCG AGGCCGCGAC TCTAGA ~ 



2898 



(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 
(i) SEQUENCE CHARACTERISTICS * 

(A) LENGTH: 7 

T ^ El amino acid 

(C) STRAND ED NESS : 

(D) TOPOLOGY t 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Thr Pro Trp Lys Val Leu lie 
1 5 
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(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 3: 
<X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: n 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: : 



(xi) SEQUENCE DESCRIPTIoJ:| SEQ ID NO: 3 



Pro Val Val Leu Leu Asn Lys Gly Thr Asp Asp 
1 5 10 



(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY J 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 



Met Lys Gly Leu Leu Gly 
1 5 



(2) INFORl^TlbN.XP^SEQUENCE IDENTIFICATION NUMBER: 
(i) SEQUENCE CHARACTERISTICS^ 

(A) LENGTH: "£3" ~~ 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Met Lys Thr Pro Trp Lys Val Leu Leu Gly Leu Leu Gly 
1 S 10 



SUBSTITUTE SHEET 



WO 93/16102 



PCT/US92/02892 



- 45 - 

(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 6: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 

<c! STRANDEDNESS : ^ C 
(D) TOPOLOGY: ( ££££ 

(xi) SEQUENCE DESCRIPTION:' SEQ ID NO: 6: 
ACGCCGACGA TGAAGGGACT GCTGGGTGCT 

(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 7: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 10 

(?) Sdedness, amino acid 

(D) TOPOLOGY: 
(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 7: 

lie lie Thr Val Ala Thr Ala Asp Ser Arg 
15 10 

(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 8: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

. (?) SS^edkess, amino acid 

(D) TOPOLOGY: 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

He lie Thr Val Pro Val Val Leu Leu Asn Lys Gly Thr Asp Asp Ala 

5 10 15 

Thr Ala Asp Ser Arg 
20 



30 
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(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 

<B) TYPES nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<xi) SEQUENCE DESCRIPTION:' pEQ ID NO: 9: 

ACCATCATCA CCGTGGCTAC AGCTGACAGT 30 

(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER J 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 

(B) TYPES nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ri) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

GTACGTATCA TTAGCTATTC GA 22 

(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 11: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 603 

(B) TYPES amino acid 

(C) STRANDEDNESS: N/A 

(D) TOPOLOGY: N/A 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Met Lys Thr Pro Trp Lys Val Leu Leu Gly Leu Leu Gly Ala Ala Ala 
1 5 .10 15 

Leu Val Thr lie lie Thr Val Pro Val Val Leu Leu Asn Lys Gly Thr 
20 25 30 

Asp Asp Ala Thr Ala Asp Ser Arg Lys Thr Tyr Thr Leu Thr Asp Tyr 
35 40 45 

Leu Lye Asn Thr Tyr Arg Leu Lys Leu Tyr Ser Leu Arg Trp lie Ser 
50 55 60 
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Asp His Glu Tyr Leu Tyr Lys Gin Glu Asn Asn lie Leu Val Phe Asn 
65 70 75 80 

Ala Glu Tyr Gly Asn Ser Ser Val Phe Leu Glu A 3 n Ser Thr Phe Asp 
85 90 95 

Glu Phe Gly His Ser lie Asn Asp Tyr Ser He Ser Pro Asp Gly Gin 
100 1 1 105 no 

Phe He Leu Leu Glu Tyr Asn Tyr Val Lys Gin Trp Arg His Ser Tyr 
115 120 125 

Thr Ala Ser Tyr Asp He Tyr Asp Leu Asn Lys Arg Gin Leu lie Thr 
130 135 140 

Glu Glu Arg He Pro Asn Asn Thr Gin Trp Val Thr Trp Ser Pro Val 
145 150 155 160 

Gly His Lys Leu Ala Tyr Val Trp Asn Asn Asp He Tyr Val Lys He 
165 170 175 • 

Glu Pro Asn Leu Pro Ser Tyr Arg He Thr Trp Thr Gly Lys Glu Asp 
180 185 190 

He He Tyr Aen Gly He Thr Asp Trp Val Tyr Glu Glu Glu Val Phe 
195 200 205 

Ser Ala Tyr Ser Ala Leu Trp Trp Ser Pro Asn Gly Thr Phe Leu Ala 
210 215 220 

Tyr Ala Gin Phe Asn Asp Thr Glu Val Pro Leu He Glu Tyr Ser Phe 
225 230 235 240 

Tyr Ser Asp Glu Ser Leu Gin Tyr Pro Lys Thr Val Arg Val Pro Tyr 
245 250 255 

Pro Lys Ala Gly Ala Val Asn Pro Thr Val Lys Phe Phe Val Val Asn 
260 265 270 

Thr Asp Ser Leu Ser Ser Val Thr Asn Ala Thr Ser He Gin He Thr 
275 280 285 

Ala Pro Ala Ser Met Leu He Gly Asp His Tyr Leu Cys Asp Val Thr 
290 295 300 

Trp Ala Thr Gin Glu Arg He Ser Leu Gin Trp Leu Arg Arg He Gin 
305 310 315 320 

Asn Tyr Ser Val Met Asp He Cys Asp Tyr Asp Glu Ser Ser Gly Arg 
325 330 335 340 
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Trp Asn Cys Leu Val Ala Arg Gin His Hp n„ u a *. , 

345 9 Vcn Glu Met Ser Thr Thr Gly 

350 355 

Trp Val Cly Arg Phe Arg Pro Se Glu Pro His phe ^ 

365 370 * 

Asn Ser Phe Tyr Lys He lie Ser Asn oi« Glu Gly Tyr Arg Hl . Ile 

385 

Cys Tyr Phe Gin He Asp Lys d*. Asp Cys Thr Phe lie Thr Lys Gly 

400 7 40 | 

». ™P 01U w „ 0ly „. Gl „ JU ^ ^ ^. 

415 420 

Tyr Ile Ser Asn Glu Tyr Lys Gly Met Pro rwri,, » 

425 7 J;;. ro G1 y Gl y Ar 3 Asn Leu Tyr 

435 

Lys lie Gin Leu Ser Asp Tyr Thr Lys Val Thr Cys Leu Ser Cys Glu 

44b 4S0 
Leu Asn Pro Glu Arg Cys Gin Tyr Tyr Ser val Ser Phe Ser Lys Glu 

Ala Lys Tyr Tyr 01n L * u Arg Cyg Ser cly prQ ^ ^ ^ ^ ^ 

480 485 
Thr Leu Hie Ser Ser Val Asn Asp Lys Cly Leu Arg v.l Leu Glu Asp 

495 500 
Asn Ser Ala Leu Asp Lys Met Leu Gin Asn Val Gin Het Pro Ser Lys 



510 515 
Lye Leu Asp Phe lie He Leu Asn Glu Thr Lys Phe Trp Tyr cm „* 

525 530 



He Leu Pro Pro His Phe Asp Lys Ser Lys Lys Tyr Pro Leu Leu Leu 

5,40 545 
Asp Val Tyr Ala Gly Pro Cvs q^r- rin r 

550 y 555 CyB Ser Gln L Y S Ala Asp Thr Val Phe Arg 

560 565 

Leu Asn Trp Ala Thr Tyr Leu Ala Ser Thr Glu Asn lie lie Val Ala 

580 585 
Ser Phe Asp Gly Arg Gly Ser Gly Tyr Gin oiy Asp Lys lie Met His 



595 600 



Ala 
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(2) INFORMATION FOR SEQUENCE IDENTIFICATION NUMBER: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH l 7 

$nl 2Sf~ amino acid 

(C) STRANDEDNESSi 

(D) TOPOLOGY: 

(xi) SEQUENCE DESCRIPTION: I SEQ ID NO: 12: 

Gly Asp Lys He Met His Ala 
1 5 

What is claimed is: *- 
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Claims 

1- A polypeptide fragment of CD26 having an amino 
acid sequence substantially identical to the amino acid 
sequence of SEQ ID NO: 2 (a3-9) . 

5 2. A nucleic acLjl encoding the polypeptide of 

claim 1. 



3. A polypeptide fragment of CD2 6 having an amino 
acid sequence substantially identical to the amino acid 
sequence of SEQ ID NO: 3 (a24-34) ♦ 

!0 4. A nucleic acid encoding the polypeptide of 

claim 3. 

5. The polypeptide of claim 1, wherein said 
polypeptide has an amino acid sequence identical to the 
amino acid sequence of SEQ ID NO: 2. 

15 6. The polypeptide of claim 3, wherein said 

polypeptide has an amino acid sequence identical to the 
amino acid sequence of SEQ ID NO: 3. 

7. The polypeptide of claim 1, said polypeptide 
being soluble under physiological conditions. 

20 8- The polypeptide of claim 3, said polypeptide 

being soluble under physiological conditions. 

9. The polypeptide of claim 1, said polypeptide 
being substantially pure. 

10. The polypeptide of claim 3, said polypeptide 
25 being substantially pure. 
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11, 



A plasmid comprising the nucleic acid of any 
of claims 2 or 4 . 

12. The plasmid of claim 11, sai d plasmid further 
comprising an expression control sequence capable of 

5 directing expression of 'said polypeptide. 

13. A polypeptide fragment of CD26 or analogs 
thereof capable of disrupting the naturally occurring 
binding interaction between CD45 and CD26. 

14. A method for screening candidate compounds to 
10 identify compounds capable of inhibiting the binding of 

CD26 to CD45, said method comprising the steps of: 

(a) providing a first and a second sample of cells 
expressing both CD26 and CD45; 

(b) incubating said first sample. in the presence 
15 of a candidate compound; 

(c) incubating said second sample in the absence 
of said candidate compound; 

(d) generating a first immunoprecipitate by adding 
to said first sample a first aliquot of an anti-CD26 

20 antibody; 

(e) generating a second immunoprecipitate by 
adding to said second sample a second aliquot of said 
antibody; and 

(f) determining whether the amount of CD45 present 
25 in said first immunoprecipitate is less than the amount 

of CD45 present in said second immunoprecipitate, the 
: presence of a lesser amount of CD45 in said first 

immunoprecipitate than in said second immunoprecipitate 
indicating that said candidate compound inhibits said 
30 binding. 
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identifv 5 ' A ^ SCreenin ^ candidate compounds to 

CD^to cLT U C9Pable ° f inhibit - g the binding of 
CD26 to CD45, said method comprising the steps of 

(a) providing a first and a second sample of cells 
5 expressing both CD26 and CD45; 

(b) incubating sa|d first sample in the presence 
of a candidate compound; P 

of said ™T ting Said S£COnd s™* 1 * - the absence 
of said candidate compound; 

10 t „ -h gSnerating 3 £irst i^unoprecipitate by adding 

to said flrst sample a f . rst anquot Qf ^ ^ g 

antibody; 

(e) generating a second immunoprecipitate by 

15 a a n d 7H t0 Said SGCOnd S3mPle 9 SSCOnd ali ^°t of said 
15 antibody; and 

in said 1 eter,ni,,in9 " heth « «« ™ount of CD26 present 
» saxd fxrst ^unopreeipitate is iess than the aI ,o„nt 
of CD26 present ln said second immunoprecipitate, the 
presence of a lesser amount of CD26 in said first 
« ^unoprecipitate than in said second i-muncprecipitate 
indicate that said candidate compound inhibits said 
binding. 

undo. „"'• , A m0n0Cl0nal "tibody which, when contacted 
25 CO,, P ^! 10l °' 10al =°"«tio„s with a ceil expressing 
25 CM« and CD45, interferes with the association of said 

CD26 and CD45. 

17. A method comprising: 

■ (a) providing a cell which expresses CD45 on its 
surface; and ls . 

° (b) introducing into said ce ii. a nucleic acid 

encoding CD26, such that sairf n 0 n 

surface. expresses CD26 on its 
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18. A method comprising: 

(a) providing a cell which expresses CD2 6 on its 
surface; and 

(b) introducing into said cell a nucleic acid 

5 encoding CD45 f such thajt said cell expresses CD45 on its 
surface. ' 

19. A cell transfected with a nucleic acid 
encoding CD26, said cell expressing both CD26 and CD45 on 
its surface. 

20. A cell transfected with a nucleic acid 
encoding CD45, said cell expressing both CD26 and CD45 on 
its surface. 



10 



21. The cell of claim 19, wherein said cell is a 
_ Jurkat cell. 

> 22. The cell of claim 20, wherein said cell is a 

Jurkat cell. 



23. A method comprising: 

(a) providing a cell which expresses neither CD26 
nor CD45 on its surface; and 
20 (b) transfecting said cell with a nucleic acid 

encoding CD26 and a nucleic acid encoding CD45. 

24. A method of generating a hybridoma cell, said 
method comprising: 

(a) providing a cell transfected with nucleic acid 
25 encoding CD26, such that said cell expresses CD26 on its 

surface; 

(b) using said cell as an antigen to induce an 
immune response in a subject animal; and 
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(c) fusing a B lymphocyte from said subject animal 
with a cell from an immortal cell i ine to produce a 
hybridoma cell. 

25. A hybridoma cell generated by the method of 
5 claim 24, wherein said hybridoma cell produces a 

monoclonal antibody specific for CD26. 

26. A cell-free preparation of CD26, or a 
fragment thereof, complexed with" CD45, or a fragment 
thereof. 

10 27. A polypeptide fragment of CD26 or analog 

thereof capable of disrupting the naturally-occurring 
binding interaction between P 43 and CD26. 

28. A method for screening candidate compounds to 
identify compounds capable of inhibiting the binding of 
15 CD26 to P 43, said method comprising the steps of: 

(a) providing a first and a second sample of cells 
expressing both CD26 and p43; 

(b) incubating said first sample in the presence 
of a candidate compound; 

20 (c) incubating said second sample in the absence 

of said candidate compound; 

(d) generating a first immunoprecipitate by adding 
. to said first sample a first aliquot of an anti-CD26 
antibody; 

25 (e) generating a second immunoprecipitate by 

adding to said second sample a second aliquot of said 
antibody; and 

(f) determining whether the amount of P 43 present 
^ in said first immunoprecipitate is less than the amount 
30 of P 43 present in said second immunoprecipitate, the 
presence of a lesser amount of p4 3 in said first 
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immunoprecipitate than in said second immunoprecipitate 
indicating that said candidate compound inhibits said 
binding, 

29. A purified jpreparat ion of p43. 

5 30. A method of detecting CD2 6 mRNA in a cell, 

said method comprising the steps of: 

(a) providing a biological sample comprising mRNA 
of a cell; 

(b) contacting said sample with a single-stranded 
10 nucleic acid probe comprising a segment of the sense 

strand of SEQ ID NO: l at least 8 nucleotides in length; 
and 

(c) detecting hybridization of said probe with 
said sample, said hybridization indicating the presence 

15 of CD26 mRNA in said cell. 

31. A fragment of CD26 in which at least one of 
the amino acids in the segment Gly627-Gly631 is deleted. 

32. The fragment of claim 31, wherein all of said 
segment is deleted. 

20 33. The fragment of claim 32, wherein said 

fragment has the amino acid sequence shown in SEQ ID NO: 
8. 

34. A polypeptide fragment of CD26 lacking 
residues 1-34 of intact CD26. 

25 35. The polypeptide fragment of claim 34, wherein 

said fragment additionally lacks residue 35. 
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36. The polypeptide fragment of claim 35, wherein 
said fragment additionally lacks residue 36. 

37 . The polypeptide fragment of claim 36, wherein 
said fragment additionally lacks residue 37. 

'l 
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FIG. 3A 



FIG. 3B 
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